Abstract. Energy shortage and air pollution is an important problem facing the world. One of the effective ways to mitigate it is to develop hybrid vehicles and other energy resource vehicles. However, traffic decision information needed by hybrid vehicle energy management system has become the major bottleneck to restricting hybrid vehicle's popularization, which shows the characteristics of multi-source, time varying and fuzzy. Hybrid vehicle Energy management problem using multi-source traffic information cycle of s is taken as the aim, numerical simulations and laboratory tests are the two methods to solve it in this project. First, dynamic extraction mechanism of multi-source traffic information, such as dynamic link travel time and vehicle path are studied based on support vector regression theory and quantum ant colony algorithm. And then, Markov theory is adopted to study the system level energy optimization modeling of hybrid vehicle energy management system based on multi-source traffic information. Finally, using multi-source traffic information, quantitative control model of energy optimization performance is constructed .This topic is aim to reveal the energy optimal law in hybrid vehicle energy management system using multi-source traffic information, which would lay the theoretical and technical basis for developing new intelligent energy management system suitable for the conditions of multi-source traffic information.
Introduction
Energy shortage and air pollution is a major problem facing the world, to develop new energy vehicles such as hybrid vehicles is an effective way to alleviate the problem [1, 2] . In Europe and the United States, hybrid cars have been born for nearly a century, China in the last century in 90s began the development of hybrid vehicles. Realistic significance lies in the development of hybrid cars: (1) the automotive industry can greatly reduce the excessive dependence on oil, if improved hybrid car production scale to the year 50%, oil consumption will be reduced by more than 14%; (2) compared with the traditional car, the use of hybrid power can be significantly to reduce exhaust emissions, reduce air pollution; (3) hybrid vehicles at night "Electricity Valley" in charge, will play a buffer role of the city power grid, is conducive to the peak shifting and valley filling, and improve energy efficiency.
Worldwide, the United States, Japan and other countries have been vigorously promote the use of hybrid vehicles. President Obama came to power in 2009 beginning on the launch of the "million electric vehicles plan", and continue to invest $5 billion in federal funds to support the production of electric cars, electric car accessories enterprises suppliers and consumers, the goal is to make the United States 2015 plug-in hybrid electric vehicles, extended range electric vehicles, pure electric vehicles and other new energy car sales reached 1 million. The Japanese government in April 2010 issued a new generation of automotive Strategy 2010, the goal is to make electric vehicles and hybrids in the domestic car sales accounted for half of the year by 2020. Since August 1997 in Japan began selling COASTER hybrid car so far, TOYOTA hybrid models cumulative sales exceeded 3 million. But at the end of September 2012, Honda hybrid global total sales volume has exceeded 1 million units. The Chinese government has been strongly supporting the development and industrialization of hybrid vehicles. From the Ministry of science and technology in the "fifteen", "11th Five-Year" during the start of the implementation of the "energy saving" and "new energy vehicles" major science and technology projects in 863. To further promote the industrialization of electric vehicles, in the larger scope of application of electric vehicles, the Ministry of science and technology and the Ministry of Finance jointly launched the ten city 1000 electric vehicle demonstration project application. In 2012, the State Council issued the "energy saving and new energy automotive industry development plan (2012 -2020)", pointed out that the current focus on the promotion of plug-in hybrid electric vehicles and pure electric vehicle industrialization. Strive to 2015, pure electric vehicles and plug-in hybrid vehicle production and sales reached 500 thousand units". At home and abroad, the popularity of hybrid vehicles is not high, the reasons are manifold, including the optimal control of energy management system is particularly prominent.
State of Arts in Hybrid Vehicle Energy Management Optimization Control Problems
In the United States, Japan and other countries, the application of hybrid electric vehicle early, in-depth study, there are many scholars on the hybrid vehicle energy management optimization control problems were studied.
Butler et al (1997) proposed an energy management strategy based on speed, speed control is the most important basis for the use of characteristics of low speed and high torque motor, avoids the engine idle speed and low load operation of [3] . Ehsani et al (1999) proposed a static logic threshold strategy, by setting the speed, power battery SOC limits, engine torque of a set of threshold parameters, work area defined power system components, and according to the real-time parameters of vehicle components and rules set in advance to adjust power system, to improve the overall the performance of the vehicle [4] . Lin et al (2003) proposed an energy management strategy based on real-time control, using the calculation results obtained the global optimal control of dynamic programming on a car driving cycle, extract can be used for real-time control of parallel hybrid electric vehicle [5] control rules. Won et al (2005) proposed an energy management strategy based on instantaneous optimization, the definition of an equivalent energy reflects the fuel consumption rate and the depth of battery discharge rate as the instantaneous rate of the objective function of optimization consumption, the nonlinear multi-objective optimal torque distribution strategy into a single target linear optimization problems [6] . Wu Jian et al (2008) proposed the fuzzy energy management strategy based on particle swarm optimization, using particle swarm algorithm to optimize the fuzzy membership function parameters in the torque distribution controller and fuzzy control rules, effectively reduce the fuel consumption and the change of [7] and it can easily control the battery SOC. Our team (2011) gives the minimum fuel consumption and engine efficiency plug-in hybrid vehicle energy management strategy, respectively, by limiting the engine fuel consumption in real time and setting the best work of the engine area, to control the desired target through three typical driving cycle [8] .
The research on energy management strategy at home and abroad is aimed at the specific cycle conditions, and the results are beneficial to the popularization and application of hybrid vehicle energy management technology. However, the application of energy management technology is different, traffic information is not the same, there are differences in the use of energy management strategies. Therefore, the results of this study are limited in some specific conditions, and the results are very useful to solve the problem of energy optimal control in hybrid energy management system.
Proposed Optimal Control Strategy Using Multi-source Traffic Information in Hybrid Vehicle
The optimal control of energy management strategy depends on the accurate use of multi-source traffic information. At present, the detection of traffic information such as vehicle speed and traffic flow can be accomplished by microwave, video and induction coil. Through the literatures [9] [10] [11] , dynamic optimization and estimation of link travel time of multi-source traffic information path has become the focus and difficulty in the study. However, no study of multi-source traffic information into hybrid vehicle energy management strategy.
The laboratory test and numerical simulation are carried out at the same times. The technical route to be taken is shown in Figure 1 . According to the actual situation of the energy management system of hybrid electric vehicle, the mathematical model of energy management of multi-source information is established. Finally, combined with numerical simulation and laboratory tests, the energy optimization control method of hybrid vehicle energy management system based on multi-source traffic information is established: Figure 1 . Proposed optimal control strategy using multi-source information.
(1) Energy management system multi-source traffic information energy optimization mathematical model. In this study, we consider the problem of energy optimal control under multi-source traffic information. First of all, the research on the application of travel time in discontinuous is studied using support vector regression forecasting method, which has the advantages of support vector regression algorithm to solve the small sample, high dimensions, nonlinear and local minima problems . Then, the travel time for real-time prediction of the response variable as dynamic traffic state change, through the dynamic link travel time function and road saturation calculation, the dynamic optimization method of hybrid vehicle travel path quantum based on ant colony algorithm; next, consider the Markov characteristics of hybrid power demand, the power requirement of vehicle as Markov random variables, stochastic power demand based on state transition, the deviation in the process of running fuel consumption and battery state of charge as the final vehicle optimization Using commercial software Cruise as simulation platform, the mathematical model of MATLAB is established by using the Subsystem module in the software. Then, the numerical solution is completed by using Cruise solver. The project mainly studies 4 key factors affecting the energy management control system optimization: first, road resistance coefficient; second, dynamic time distance estimation; third, dynamic route choice behavior; fourthly, the mathematical model of correction parameters. Finally, compared with the results of numerical simulation and laboratory test, the causes of the deviation are analyzed, and the values of several correction coefficients are changed.
(3) Experimental study. The hybrids used in the test are consistent with the simulation. In order to test the impact of traffic information on control performance optimization of energy management system, energy management system to test different sets of information segments under the strength test, the test data obtained by regression analysis, dynamic link travel time, quantitative energy management system to optimize the performance of the route choice behavior of multi-source traffic information control model based on.
Summary
Investigation on optimal control of hybrid vehicle energy management system based on multi-source traffic information is made in the paper. First, state of arts in hybrid vehicle energy management optimization control problems throughout the world are analyzed. Then, an optimal control strategy using multi-source traffic information in hybrid vehicle is proposed. The research results of this paper will be of great practical significance to promote the bottleneck of the development of new energy vehicles, to meet the needs of China's energy development strategy and environmental protection.
